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(57) A wireless module (1) for a lighting technology
device (5) is provided. The device (5) comprises termi-
nals (102, 104, 106, 108) being arranged on a bottom
side (100) opposing a component side of the wireless
module (1). The terminals (102, 104, 106, 108) have a
plurality of footprints. A footprint of each of the terminals
(102, 104, 106, 108) off a periphery of the bottom side
(100) is less than or equal to a footprint of each of the
terminals (102, 104, 106, 108) in the periphery of the
bottom side (100). Further, combinations (2; 3; 4) of a
wireless module (1) and a circuit board (200; 300; 400)
are provided, as well as a lighting technology device (5)
comprising such a combination (2; 3; 4).

WIRELESS MODULE AND COMBINATION OF WIRELESS MODULE AND CIRCUIT BOARD
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Description

[0001] The presentdisclosure relates to wireless mod-
ules for lighting applications, and in particular to such
wireless modules in combination with various types of
circuit boards.

[0002] Terminals of known wireless modules are typi-
cally arranged at side edges of the wireless modules.
Since overall dimensions of wireless modules and thus
dimensions of the side edges are constantly shrinking,
there is no longer sufficient base available for arrange-
ment of all required terminals. This issue is worsening if
one wireless module shall be used in different applica-
tions requiring different terminal counts.

[0003] Accordingly, the object of the present applica-
tion is to provide wireless modules which may be de-
ployed in combination with various types of circuit boards.
[0004] The invention is defined by the appended inde-
pendent claims. Preferred embodiments are set forth in
the dependent claims and in the following description and
drawings.

[0005] According to a first aspect, a wireless module
for a lighting technology device comprises terminals be-
ing arranged on a bottom side opposing a component
side of the wireless module. The terminals have a plurality
of footprints. A footprint of each of the terminals off a
periphery of the bottom side is less than or equal to a
footprint of each of the terminals in the periphery of the
bottom side.

[0006] Preferably, the terminals off the periphery are
configured for connectivity to one or more inner conduc-
tor layers of a multi-layer circuit board connectable to the
wireless module.

[0007] Preferably, the terminals in the periphery are
configured for connectivity to one or more outer conduc-
tor layers of a circuit board connectable to the wireless
module.

[0008] Preferably, the terminals in the periphery are
configured for use in combination with the terminals off
the periphery.

[0009] Preferably, the periphery comprises an all-
around circumferential portion of the bottom side within
a predetermined clearance to side edges thereof.
[0010] Preferably, the lighting technology device com-
prises a driver of a luminaire, or a sensor.

[0011] Preferably, the wireless module comprises a
wireless chip, a wireless integrated circuit or a wireless
system-on-chip.

[0012] Preferably, the wireless module comprises a
circuit board forming the bottom side.

[0013] Preferably, the terminals comprise pads or pins.
[0014] According to a second aspect, a combination
of a wireless module according to the first aspect and a
single-layer circuit board is provided.

[0015] According to a third aspect, a combination of a
wireless module according to the first aspect and a multi-
layer circuit board is provided.

[0016] According to a fourth aspect, a lighting technol-
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ogy device comprises a combination according to the
second or third aspects.

[0017] The present disclosure provides a wireless
module which, by virtue of its terminal arrangement,
avoids a lack of sufficient base available for arrangement
of all required terminals of a particular application. More
specifically, the terminal arrangement extensively occu-
pies the bottom side of the wireless module by arranging
terminals having a specific footprint for single-layer circuit
board applications at the side edges of the bottom side,
i.e., in a periphery of the bottom side, and arranging ter-
minals having smaller or equal footprints for multi-layer
circuit board applications off the periphery of the bottom
side. Terminals of same or different footprint may be used
in various combinations to enable different applications
requiring different terminal counts.

[0018] Further aspects, advantages and objects of the
invention will become evident for the skilled reader by
means of the following detailed description of the em-
bodiments of the invention, when taking into conjunction
with the figures of the enclosed drawings.

Fig. 1 illustrates a bottom side of a wireless module
according to an embodiment of the present disclo-
sure;

Fig. 2 illustrates an exploded view of a combination
according to an embodiment of the present disclo-
sure of a wireless module and a single-layer circuit
board;

Fig. 3 illustrates an exploded view of a combination
according to an embodiment of the present disclo-
sure of a wireless module and a dual-layer circuit
board;

Fig. 4 illustrates an exploded view of a combination
according to an embodiment of the present disclo-
sure of a wireless module and a multi-layer circuit
board;

Fig. 5 illustrates a schematic view of a lighting tech-
nology device according to an embodiment of the
present disclosure comprising a combination ac-
cording to an embodiment of the present disclosure.

[0019] Theinventionwillnow be described with respect
to various embodiments. The features of these embodi-
ments may be combined with each other unless specified
otherwise. The same or similar reference numerals des-
ignate the same or similar elements throughout the draw-
ings.

[0020] Fig. 1illustrates a bottom side 100 of a wireless
module 1 according to an embodiment of the present
disclosure.

[0021] The bottom side 100 opposes acomponentside
of the wireless module 1. The wireless module 1 may
comprise a circuit board forming the bottom side 100.
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[0022] Asused herein,the terms"componentside"and
"bottom side" may refer to a respective one of two flat
faces of a same circuit board facing away from each oth-
er. Circuit components of the wireless module 1 are ar-
ranged on the component side, and terminals are ar-
ranged on the bottom side 100 opposing the component
side.

[0023] The wireless module 1 may comprise a wireless
chip, a wireless integrated circuit or a wireless system-
on-chip.

[0024] As used herein, the term "chip" or "die" may
refer to a flat piece of processed single crystal semicon-
ductor material comprising electronic circuits. Some of
its die area may be dedicated for connecting terminals.
[0025] Asused herein,theterm "integrated circuit" may
referto the electronic circuits being integrated/processed
into the aforementioned chip. A monolithic integrated cir-
cuit comprises the electronic circuits on a single chip. A
hybrid integrated circuit combines multiple chips each
comprising a portion of the electronic circuits. Integrated
circuits may be enclosed in a package with connecting
terminals.

[0026] As used herein, the term "system-on-chip" may
refer to an integrated circuit comprising all or most com-
ponents of an electronic system, such as a wireless mod-
ule 1.

[0027] The wireless module 1 is suitable for a lighting
technology device 5. The lighting technology device 5
may comprise a driver of a luminaire, or a sensor.
[0028] The wireless module 1 comprises terminals
102, 104, 106, 108 being arranged on the bottom side
100. The terminals 102, 104, 106, 108 may comprise
pads or pins. In Fig. 1, the terminals 102, 104, 106, 108
comprise pads, i.e., solderable pads.

[0029] As may be taken from Fig. 1, the terminals 102,
104, 106, 108 have a plurality of footprints.

[0030] As used herein, the term "footprint" may refer
to a surface area requirement on a flat face, and in par-
ticular to such a requirement of a terminal 102, 104, 106,
108 on the bottom side 100 of the wireless module 1.
[0031] The embodiment of Fig. 1 shows terminals 102,
104 having a first footprint, and terminals 106, 108 having
a second footprint different from the first footprint. In other
examples, the terminals 102, 104, 106, 108 may have
more than two different footprints.

[0032] In the example of Fig. 1, three triplets of termi-
nals designated as 102 (indicated by light dot pattern)
are arranged at first to third side edges of the bottom side
100, and a triplet of terminals designated as 104 (indi-
cated by dark dot pattern) is arranged at a fourth side
edge thereof. In other words, the terminals 102, 104 hav-
ing the first footprint are arranged in a periphery of the
bottom side 100.

[0033] The periphery may comprise an all-around cir-
cumferential portion of the bottom side 100 within a pre-
determined clearance to side edges thereof. For exam-
ple, the predetermined clearance to the side edges of
the bottom side 100 may be dimensioned such that the
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periphery accommodates the terminals 102, 104 only.
[0034] The terminals 102, 104 in the periphery may be
configured for connectivity to one or more outer conduc-
tor layers of a circuit board 200; 300; 400 connectable to
the wireless module 1.

[0035] The terminals designated as 102 may be used
for programming, communication (e.g., Digital Address-
able Lighting Interface / DALI, serial) and/or powering
purposes, for example.

[0036] The terminals designated as 104 may be used
for connecting to an optional external antenna.

[0037] With continuing reference to the example of Fig.
1, a pair of terminals 106 (indicated by closely striped
pattern) having the first footprint and two sextets of ter-
minals 108 (indicated by loosely striped pattern) having
the second footprint are arranged on the bottom side 100
in between the terminals 102, 104. That is to say, the
terminals 106, 108 having the first and second footprints
are arranged off the periphery of the bottom side 100.
[0038] The terminals 106, 108 off the periphery may
be configured for connectivity to one or more inner con-
ductor layers of a multi-layer circuit board 300; 400 con-
nectable to the wireless module 1.

[0039] More specifically, the terminals designated as
106 may be used e.g. for additional switching in combi-
nation with multi-layer circuit board 300, and the termi-
nals designated as 108 may be used e.g. for wireless
sensors in combination with multi-layer circuit boards
400, as will be explained in more detail in connection with
Figs. 3 and 4.

[0040] Still referencing Fig. 1, itis shown that the foot-
print of each of the terminals 106, 108 off the periphery
of the bottom side 100 is less than or equal to the footprint
of each of the terminals 102, 104 in the periphery of the
bottom side 100.

[0041] This enables having more terminals on the bot-
tom side 100 of the wireless module 1, by arranging ad-
ditional terminals 106, 108 off the periphery of the bottom
side 100, and by providing terminals 108 having a foot-
print that is less than the footprint of each of the terminals
102, 104 in the periphery of the bottom side 100.
[0042] The terminals 102, 104 in the periphery may be
configured for use in combination with the terminals 106,
108 off the periphery, as will become more apparent in
connection with Figs. 3 and 4.

[0043] Fig. 2 illustrates an exploded view of a combi-
nation 2 according to an embodiment of the present dis-
closure of a wireless module 1 and a single-layer circuit
board 200.

[0044] An upper part of Fig. 2 shows the wireless mod-
ule 1 comprising the bottom side 100 and the terminals
102, 104, 106, 108, as previously described.

[0045] Alower partofFig. 2 represents the single-layer
circuit board 200.

[0046] In this embodiment, the terminals 106, 108 off
the periphery of the bottom side 100 are not used, and
the terminals 102, 104 in the periphery may be configured
for connectivity to one or more outer conductor layers of
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a circuit board 200; 300; 400 connectable to the wireless
module 1. As such, the circuit board 200 may as well be
substituted by a dual-layer circuit board 300 or a multi-
layer circuit board 300 having more than two conductor
layers, as each of these circuitboards 200; 300; 400 com-
prises one or more outer conductor layers.

[0047] A central part of Fig. 2 indicates solder material
202, 204 used to electrically interconnect the terminals
102, 104 in the periphery of the bottom side 100 of the
wireless module 1 and corresponding contact areas of
the single-layer circuit board 200. Dotted lines indicate
these contact areas as projections of respective pairs of
terminals 102, 104 and solder material 202, 204 onto a
flat side of the single-layer circuit board 200.

[0048] This embodiment enables using the wireless
module 1 in a low-cost application requiring only 9 (or
12) terminals, depending on a deployment of the optional
external antenna.

[0049] Fig. 3 illustrates an exploded view of a combi-
nation 3 according to an embodiment of the present dis-
closure of a wireless module 1 and a dual-layer circuit
board 300.

[0050] Anupper part of Fig. 3 shows the wireless mod-
ule 1 comprising the bottom side 100 and the terminals
102, 104, 106, 108, as previously described.

[0051] A lower part of Fig. 3 represents the dual-layer
circuit board 300.

[0052] In this embodiment, the terminals 102, 104 in
the periphery may be configured for use in combination
with the terminals 106 off the periphery, while the termi-
nals 108 off the periphery of the bottom side 100 are not
used.

[0053] With respect to Fig. 2, a central part of Fig. 3
indicates additional solder material 206 used to electri-
cally interconnect the terminals 106 off the periphery of
the bottom side 100 of the wireless module 1 and corre-
sponding contact areas of the dual-layer circuit board
300. Dotted lines indicate these contact areas as projec-
tions of respective pairs of terminals 106 and solder ma-
terial 206 onto a flat side of the dual-layer circuit board
300.

[0054] This embodiment enables re-using the wireless
module 1 described in Figs. 1 - 2 in a further low-cost
application requiring only 11 (or 14) terminals, depending
on a deployment of the optional external antenna. For
example, this may be an application involving a wireless-
enabled driver of a luminaire.

[0055] Fig. 4 illustrates an exploded view of a combi-
nation 4 according to an embodiment of the present dis-
closure of a wireless module 1 and a multi-layer circuit
board 400.

[0056] An upper part of Fig. 4 shows the wireless mod-
ule 1 comprising the bottom side 100 and the terminals
102, 104, 106, 108, as previously described.

[0057] A lower part of Fig. 4 represents the multi-layer
circuit board 400 having more than two conductor layers
(i.e., having one or more inner conductor layers).
[0058] In this embodiment, the terminals 102, 104 in
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the periphery may be configured for use in combination
with the terminals 106, 108 off the periphery. More spe-
cifically, all terminals 102, 104, 106, 108 are used, and
the terminals 108 off the periphery may be configured for
connectivity to the one or more inner conductor layers of
the multi-layer circuit board 400 connectable to the wire-
less module 1.

[0059] With respect to Fig. 3, a central part of Fig. 4
indicates additional solder material 208 used to electri-
cally interconnect the terminals 108 off the periphery of
the bottom side 100 of the wireless module 1 and corre-
sponding contact areas of the multi-layer circuit board
400. Dotted lines indicate these contact areas as projec-
tions of respective pairs of terminals 108 and solder ma-
terial 208 onto a flat side of the multi-layer circuit board
400.

[0060] This embodimentenables re-using the wireless
module 1 described in Figs. 1 - 3 in a further application
requiring 23 (or 26) terminals, depending on a deploy-
ment of the optional external antenna. For example, this
may be an application involving a wireless sensorin com-
bination with the multi-layer circuit board 400.

[0061] Fig. 5 illustrates a schematic view of a lighting
technology device 5 according to an embodiment of the
present disclosure comprising a combination 2; 3; 4 ac-
cording to an embodiment of the present disclosure.
[0062] The lighting technology device 5 may comprise
a driver of a luminaire, or a sensor.

[0063] The combination 2; 3; 4 is explained in connec-
tion with Figs. 2 - 4 above. In turn, the combination 2; 3;
4 comprises a wireless module 1 as explained in con-
nection with Fig, 1 and a corresponding circuit board 200;
300; 400.

[0064] As such, the technical effects and advantages
mentioned in connection with the wireless module 1 and
the combination 2; 3; 4 also apply for the lighting tech-
nology device 5.

Claims

1. Awireless module (1)foralighting technology device

(5), comprising terminals (102, 104, 106, 108) being
arranged on a bottom side (100) opposing a compo-
nent side of the wireless module (1);
the terminals (102, 104, 106, 108) having a plurality
of footprints;
a footprint of each of the terminals (106, 108) off a
periphery of the bottom side (100) is less than or
equal to a footprint of each of the terminals (102,
104) in the periphery of the bottom side (100).

2. The wireless module (1) of claim 1,
wherein the terminals (106, 108) off the periphery
are configured for connectivity to one or more inner
conductor layers of a multi-layer circuit board (300;
400) connectable to the wireless module (1).
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The wireless module (1) of claim 1 or claim 2,
wherein the terminals (102, 104) in the periphery are
configured for connectivity to one or more outer con-
ductor layers of a circuit board connectable to the
wireless module (1).

The wireless module (1) of any of the preceding
claims,

wherein the terminals (102, 104) in the periphery are
configured for use in combination with the terminals
(106, 108) off the periphery.

The wireless module (1) of any of the preceding
claims,

wherein the periphery comprises an all-around cir-
cumferential portion of the bottom side (100) within
a predetermined clearance to side edges thereof.

The wireless module (1) of any of the preceding
claims,

wherein the lighting technology device (5) comprises
a driver of a luminaire, or a sensor.

The wireless module (1) of any of the preceding
claims,

wherein the wireless module (1) comprises a wire-
less chip, a wireless integrated circuit or a wireless
system-on-chip.

The wireless module (1) of any of the preceding
claims,

wherein the wireless module (1) comprises a circuit
board forming the bottom side (100).

The wireless module (1) of any of the preceding
claims,

wherein the terminals (102, 104, 106, 108) comprise
pads or pins.

A combination (2) of a wireless module (1) according
to any of claims 1 to 9 and a single-layer circuit board
(200).

A combination (3; 4) of a wireless module (1) accord-
ing to any of claims 1 to 9 and a multi-layer circuit
board (300; 400).

A lighting technology device (5) comprising a com-
bination (2; 3; 4) according to claim 10 or claim 11.

10

15

20

25

30

35

40

45

50

55



EP 3 993 572 A1

100

102

] s
@7 108 /

BooLuB |

Fig. 1



104

204

EP 3 993 572 A1

3:1 S

Fig. 2

_/
72

100
i zlzlz)
1

102



EP 3 993 572 A1

/ 100
- 102

\mmzz.fameza

104 -

—

204

202

Fig. 3



EP 3 993 572 A1

106

/ 100

Fig. 4



EP 3 993 572 A1

200; 300; 400

4

Fig. 5

10




10

15

20

25

30

35

40

45

50

55

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

[

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

EP 3 993 572 A1

Application Number

EP 20 20 4233

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X US 2012/125675 Al (KITA TERUMICHI [JP]) 1,4-12 | INV.
24 May 2012 (2012-05-24) HO5K1/11
Y * paragraphs [0004], [0035], [0036], 2,3 HO5K1/14
[0038], [0039], [0041] - [0048]; figures HO1L23/498
1, 2, 4-8 * HO1L23/00
X JP 2014 116383 A (MURATA MANUFACTURING CO)|1,4-12 | ADD.
26 June 2014 (2014-06-26) HO5K3/36
Y * paragraphs [0023] - [0034]; figures 2, 32,3 HO5K3/34
* HO5K1/02
Y US 2005/062151 Al (NAGAO ATSUO [JP]) 2,3
24 March 2005 (2005-03-24)
* paragraphs [0002], [0050] - [0072];
figures 1-4 *
X US 2002/195722 Al (NISHIYAMA KAZUO [JP]) 1,4-12
26 December 2002 (2002-12-26)
Y * paragraphs [0033] - [0038]; figures 1-3 (2,3
*

TECHNICAL FIELDS
SEARCHED (IPC)

HO5K
HO1L
F21v
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

Munich 17 November 2020

Batev, Petio

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

1"




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 993 572 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 20 20 4233

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

17-11-2020
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012125675 Al 24-05-2012 CN 102473687 A 23-05-2012
JP 5527623 B2 18-06-2014
JP W02011013508 Al 07-01-2013
US 2012125675 Al 24-05-2012
WO 2011013508 Al 03-02-2011
JP 2014116383 A 26-06-2014 JP 6259564 B2 10-61-2018
JP 2014116383 A 26-06-2014
US 2005062151 Al 24-03-2005 CN 1601736 A 30-03-2005
JP 2005101031 A 14-04-2005
KR 20050030126 A 29-03-2005
W 200515573 A 01-05-2005
US 2005062151 Al 24-03-2005
US 2002195722 Al 26-12-2002 JP 3846611 B2 15-11-2006
JP 2000100986 A 07-04-2000
KR 20000023453 A 25-04-2000
us 6534875 Bl 18-03-2003
US 2002195722 Al 26-12-2002
US 2005167851 Al 04-08-2005

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12




	bibliography
	abstract
	description
	claims
	drawings
	search report

